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The  general  ohjective  of  this  project;  was  lo  purify  Ll'.e  en  L e rol  ox  i n 
of  Escliericii  ia  co  I i with  the  aim  of  studying  its  mechanism  of  action, 
iiie  understand  i ng  of  mechanism  of  action  of  tliis  enterotoxin  may  provide 
knowledge  for  the  deveiopiiieut  of  rational  and  effective  therapeutic 
measures  for  diarrheal  disorders  associated  with  tills  toxigenic  agent. 

'i'he  primary  aim  of  the  project  consisted  of  devising  metliods  of 
purification  of  ji.  col  i enterotoxin  based  on  tlie  principle  of  affinity 
cliromatograpliy . As  the  interaction  o!  this  enterotoxin  with  cell 
surface  gangliosides  is  specific  and  non-covalent , it  was  proposed  to 
prepare  various  gang,!  ioside  - ag, arose  affinity  adsorbents.  Tlie  following 
three  types  were  prepared  using  bovine  brain  gangliosido  (type  III,  Sigma): 

1 . (lang!  iosii'c-llSA-.Agarose 

2 . Ganglios  ido-Po  ly-I,ys-poly-Ala-A;’.arose 

3 . Cangiioside-diaminod i p ropy lam ine-Aga  rose 


i 'Ihe  substitution  of  the  gangliosides  on  each  adsorbent  was  between 

2 to  5 nmoles  per  ml  of  settled  gel.  Tlie  three  affinity  adsorbents  were 
carefully  tested  for  their  usefulness  in  the  purification  of  ji.  co 1 i 
enterotoxin.  The  crude  hyophilized  culture  filtrates  of  the  pathogenic 
strain  40S-3  was  the  source  of  this  toxin.  The  bacteria  were  grown  in 
4 liter  batches  by  the  standard  publislied  procedures. 


The  affinity  ciiromatographic  experiments  were  carried  out  in  small 
i ml  bed  volume  columns.  Approximately  10  mg  proteins  of  the  crude 
culture  filtrate  were  applied  to  each  of  the  tlirce  columns  ecaii  L ibrated 
Hith  25  mM  Tris,  pH  7.4.  Almost  100%  of  the  toxig.enic  activity  was 
adsorbed  on  eacli  of  the  affinity  columns.  Tlie  columns  were  then  waslied 
extensively  with  25  niM  Tris,  pH  7.4  and  eluted  with  various  buffers 
containing  either  2-5  M guanid ine-HCl , pH  2 to  7,  2-8  .M  urea,  various 
concentrations  of  variety  of  chaotropic  agents,  0.05  M acetic  acid  or 
0.05  M MatICOj.  .None  of  the  above  mentioned  eluting  ac.ents  were  successful 
except  the  last  one  for  elution  of  biologically  active  toxigenic  material. 
Determination  of  s]iecific  activity  of  the  bicarbonate  eluted  toxin 
revealed  very  little  final  purification  (;ipi>rox.  10-fold  purification). 

All  throe  of  the  above  nieiitioneil  affinity  ailsorhents  were  similar  in 
t'.ielr  relative  efficiency  in  [>uri  !' Lcat  Lon  of  the  JK.  c_o’_i_  enterotoxin. 
Althougli  the  recovery  of  the  toxin  was  impressive  (more  tlian  60%),  all 
of  the  affinltv  adsorlicnts  in  combination  with  tlie  bicarbonate  elution 
teclinlc|ue  were  not  promi.sing  for  effective  purification  of  ]1.  I'ol  i enlero- 
toxin.  Kurtlier  .study  witli  g.iiigl  ioside-ag.aro.se  ailsorbents  w.'i.j  discontinued. 

Our  next  approacii  was  to  explore  tlie  u.se  of  ant  i -oliol  in'a  toxin  antilHuiy, 
covaleiitlv  imniol)  i ! ized  I'n  ;ig.irose  m.itrix,  a.s  tlie  aliin’ty  adsorbent  lor 
the  purification  of  H.  <‘o_l_i^  enterotoxin.  Since  1969,  it  is  known  th.it 
antibodies  raised  against  purified  cliolera  toxin  strong.Iy  cross  react  with 


!'.  .'i'!.'  (Ml  t <.■  lo  L I'x  ! n . Tiiri'f  iMhI'i'.s  were  ' immin  i zi'd  wil'i  pmi!  ii-,! 

iiv  slaiK'.n'il  i>n>oi.'i!i;rtv. . Tin'  I v.i;  tr.uLi<in  1 i'oim  L'K’  I'.ddiii  sn'.i  ...i': 
isv);,a«'ti  !>y  .iPiMii'M  ! um  snir.iti'  pri-'i.' ! p ■ c .1 L i on  . T'lo  poiLioIiv  ])iirii  i oii 
mot  ion  u'.o;  oiniplod  to  (iMltr  not.  i v.ifoj  ap.aroso.  T'.io  snSslilut  ion  01 
t !io-  .mri!n)i!v  on  tlu.'  op.aroso  was  aboiit  8 tiip,  per  m ! of  .‘■.et  L ! oii  ;.V'l.  Tia’ 
affinity  adsorljont.  tiiiis  p'(.'parotl  was  used  tu  tlio  follovini’,  expo- r iinon  t s . 

A ooinmn  of  live  ri!  !'od  vo ! iinio  was  parked  witii  tlie  affinitv  adsorl>eiit 
ileso  r i IhwI  .I'love  and  an  tilicptoLe  of  crude  .1  vopii  i ! i /.eii  culture  riodiiiiii 
conta  i ii  i til',  50  I'l);  nroteirs  was  loadet!  I'lito  tiie  column  previously  is|uili- 
nrati.'i!  v.'it!i  Kre')S-.A  i np.er  !>  i ca.  r Ijiuia e buffer.  Tlie  to.x  i)’,en  i c 'i.ateria!  w i.'i 
alnosi  quant  i ta  t i ve  ! y adsorl'od  . in  theS'.‘  expe  r i men  t ■;  as  in  1 !u'  casi'  of 
the  I'.aii)', i os  ; d e-.i>’,a  rose  adsorbiuits  desori’ied  above,  notie  of  tlie  i-Iutiii)’, 
lecliniques  win'e  promising,  except  the  b i ca  rbeiia  t<.-  Iiuffer.  T!io  elution  with 
0.U5  M NalKf.'.j  Was  peiformed  at  4*’  .and  resuited  in  a sinp.le  elution  pisak 
conta  i n i nv.  alj  the  toxigenic  .ictivities.  !)et  erm  i na  t i (>n  of  qpccific 
.nclLVLtv  (by  our  tissue  cutturi'  metPoP')  ind.icat.-d  a pur  ; f i c.i  L i on  of 
a pp  fox  im.i  t e I y 400-fold  thonp,'i  witli  an  over.all  yield  of  about  1 0 A . 'I'lie 
fin.'.’  yield  c>f  the  purifiec.!  ni.iferi.i!  is  too  stii.il!  to  tmde r L.ike  latp’.e  sc. ile 
pn  r i I' i c.i  t i on  of  tliis  toxin.  The  dec, fee  t)l  purific.it  ion  is  a I .so  not  y.'i 
th.it  c.riMt  to  w.irr.int  dire.-t  .api' 1 i c:a  t i on  ol  'th’s  method  for  the  purific.i- 
tion  ot  the  _b.  cj.hl_£  entcrotoxin. 

further  experimentation  in  this  directicaii  is  still  I'ciiip,  piunised 
.It  our  new  ! i)c.i t i i'll . 

Ni)  puhlit'.al  ion  or  patent  of  any  kind  h.is  resulted  from  tlii.s  work. 

The  n r i ne  i p.i  1 i iivest  • ga  t o r is  extrc-melv  t'l.inkl'u!  to  the  11.  S.  .Arinv 
M..'dii'..i  Kesearch  .ie.>.l  Oevelopmeut  Co’ciiwind  tor  tlielr  coi'per.it  i on  in  L h i ;i 
p ro j ec  t . 
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